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DETAILED ACTION 
Drawings 

The modifications to the drawings were received on 07/21/2005. These 
modifications are accepted by the Examiner. 

Specification 

The modifications to the specification were received on 07/21/2005. These 
modifications are accepted by the Examiner. 

Claim Objections 

In view of the amendment filed on 07/21/2005, the Examiner withdraws claim 
objections of claim 2 of the previous Office Action. 

Claim Rejections - 35 USC §112 
In view of the amendment filed on 07/21/2005, the Examiner withdraws claim 
rejections under 35 USC 1 12 of claim 56 of the previous Office Action. 

Allowable Subject Matter 
The indicated allowability of claims 7-8, 9, 11, 14, 16, 21, 22, 26, 27-39, 47 and 
58 is withdrawn in view of the newly discovered reference(s) to Jones (US 6876675 B1) 
and Behrens (US 5903857 A). Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 27-39 are rejected under 35 U.S.C. 102(e) as being anticipated by Jones 
(US 6876675 B1). 

As per claim 27 Jones discloses generating a multi-part prefix from a first 
periodic signal, the step of generating a multi-part prefix from the first periodic signal 
including performing a cyclic extension operation on the first periodic signal to generate 
a cyclic prefix portion (figure 5 block 502 column 6 line 58 to column 7 line 6); 
generating a continuity prefix portion (figure 5 block 504 column 6 line 58 to column 7 
line 6); and appending the cyclic prefix portion to the end of the continuity prefix portion 
(figure 5 blocks 502 and 504 column 6 line 58 to column 7 line 6). 

As per claim 28 Jones discloses claim 27. Jones also discloses processing the 
cyclic prefix portion to generate the continuity prefix portion from the cyclic prefix portion 
(figure 5 block 504 column 6 line 58 to column 7 line 6). 

As per claim 29 Jones discloses claim 28. Jones also discloses processing a 
preceding periodic signal to generate the continuity prefix portion from the preceding 
periodic signal (column 2 lines 34-44 and figure 5 blocks 502 and 504 column 6 line 58 
to column 7 line 6). 

As per claim 30 Jones discloses claim 27. Jones also discloses processing the 
cyclic prefix portion and a preceding periodic signal to generate the continuity prefix 
portion from both the cyclic prefix portion and the preceding periodic signal (column 2 
lines 34-44 and figure 5 blocks 502 and 504 column 6 line 58 to column 7 line 6). 
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As per claim 31 Jones discloses claim 30. Jones also discloses performing a 
cyclic extension operation on the cyclic prefix portion to generate a first cyclic extension 
(figure 5 block 502 column 6 line 58 to column 7 line 6); performing another cyclic 
extension operation on the preceding periodic signal to generate a second cyclic 
extension, the first and second cyclic extensions corresponding to a signal time period 
which is the same for both the first and second cyclic extensions (figure 5 block 502 
column 6 line 58 to column 7 line 6); and combining the first and second cyclic 
extensions corresponding to said signal time period to generate said continuity prefix 
portion including windowing the combined cyclic extensions using an attenuating 
window (figure 5 blocks 502 and 504 column 6 line 58 to column 7 line 6). 

As per claim 32 Jones discloses claim 31. Jones also discloses copying a portion 
of the signal upon which said cyclic extension operation is performed (figure 5 blocks 
502 and 504 column 6 line 58 to column 7 line 6). 

As per claim 33 Jones discloses claim 27. Jones also discloses that the 
continuity prefix portion has a frequency, which is different from the frequency of the first 
periodic signal but has a phase at the point where the cyclic prefix portion is appended 
to the continuity prefix portion that is the same as the phase of the beginning of the 
cyclic prefix portion (figure 6 block 604 column 7 line 8 to column 8 line 31). 

As per claim 34 Jones discloses claim 27. Jones also discloses that the 
continuity prefix portion has a phase at the beginning of the continuity prefix portion that 
is the same as the phase of the end of a preceding periodic signal (figure 5 blocks 502 
and 504 column 6 line 58 to column 7 line 6). 
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As per claim 35 Jones discloses claim 27. Jones also discloses generating for 
each of the N periodic signals, other than the first periodic signal, a separate multi-part 
prefix from a corresponding one of the N periodic signals, thereby generating N-1 multi- 
part signal prefixes in addition to the multi-part prefix generated from the first periodic 
signal (figure 5 blocks 502 and 504 column 6 line 58 to column 7 line 6). 

As per claim 36 Jones discloses claim 35. Jones also discloses prepending each 
of the generated N-1 multi-part prefixes and the generated multi-part prefix generated 
from the first periodic signal to the corresponding ones of the N periodic signals from 
which the multi-part prefixes were generated (figure 5 blocks 502 and 504 column 6 line 
58 to column 7 line 6). 

As per claim 37 Jones discloses claim 36. Jones also discloses filtering each of 
the N periodic signals with prepended multi-part prefixes in parallel (figure 5 blocks 502 
and 504 column 6 line 58 to column 7 line 6); and transmitting the filtered N periodic 
signals with prepended multi-part prefixes into a communications channel (figure 5 
blocks 502 and 504 column 6 line 58 to column 7 line 6). 

As per claim 38 Jones discloses claim 37. Jones also discloses broadcasting 
different ones of the N periodic signals using different antennas (column 4 lines 48-61). 

As per claim 39 Jones discloses claim 38. Jones also discloses allowing the N 
broadcast periodic signals to combine in the communications channel to form an N tone 
OFDM signal (figure 5 blocks 502 and 504 column 6 line 58 to column 7 line 6). 
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Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 6, 8-10 and 41-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cimini (US 6005876) (here after Ciminil) in view of Cimini (US 
5914933) (hereafter Cimini2), and further in view of Jones (US 6876675 B1 ). 

As per claim 1 Ciminil discloses a multi-tone signal communications method for 
communicating information using NxM tones, where NxM is a positive integer greater 
than one, the method comprising: generating NxM signals, each one of the NxM signals 
corresponding to a different one of the NxM tones; and transmitting the NxM signals into 
a communications channel using M antennas (Figure 3 column 2 lines 25-30), where M 
is an integer and where 1< M < NxM (Figure 3 column 3 lines 15-23). Ciminil doesn't 
disclose that the signals are analog signals. The system disclosed by Ciminil can be 
used to transmit analog signals instead of digital signals. The system disclosed by 
Ciminil transmitting analog or digital signals are analogous art because they are from 
the same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to modify the system using analog signals in the 
technique disclosed by Ciminil . The suggestion/motivation for doing so would have 
been to reduce the complexity of the system transmitting analog signals because the 
use of an analog to digital converted is not needed. Ciminil doesn't disclose that each 
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of the analog signals includes a periodic signal representing a symbol to be transmitted 
during said symbol transmission period, and separately generating signal prefixes, one 
signal prefix being generated for each one of the analog signals from the one of the 
periodic signals included in the corresponding one of the analog signals. Cimini2 
discloses wherein each of the analog signals includes a periodic signal representing a 
symbol to be transmitted during said symbol transmission period, and separately 
generating signal prefixes, one signal prefix being generated for each one of the analog 
signals from the one of the periodic signals included in the corresponding one of the 
analog signals (Figure 3 column 5 lines 56-62). CiminM and Cimini2 teachings are 
analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the signal prefix technique disclosed by Cimini2 in each of the antennas lines disclosed 
by CiminM . The suggestion/motivation for doing so would have been to reduce the 
Inter-Symbol Interference (Cimini2 column 10 line 66 to column 1 1 line 21). Neither 
Ciminil or Cimini2 disclose that each of the N signal prefixes including multiple parts 
and wherein the step of separately generating N signal prefixes includes, for each one 
of the N analog signals: i) generating a first cyclic prefix part from the included periodic 
signal representing the current symbol; and ii) generating a second prefix part from the 
included periodic signal representing the preceding symbol and from the first cyclic 
prefix part. Jones discloses each of the N signal prefixes including multiple parts and 
wherein the step of separately generating N signal prefixes includes, for each one of the 
N analog signals: i) generating a first cyclic prefix part from the included periodic signal 
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representing the current symbol (figure 5 block 502 column 6 line 58 to column 7 line 6); 
and ii) generating a second prefix part from the included periodic signal representing the 
preceding symbol and from the first cyclic prefix part (figure 5 block 504 column 6 line 
58 to column 7 line 6). Ciminil, Cimini2 and Jones are analogous art because they are 
from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to integrate in the multi-tone method 
disclosed by Ciminil and Cimini2 the supplemental cyclic prefix disclosed by Jones. 
The suggestion/motivation for doing so would have been to facilitate synchronization 
(Jones abstract). Therefore, it would have been obvious to combine Ciminil, Cimini2 
with Jones to obtain the invention as specified in claim 1. 

As per claim 2 Ciminil, Cimini2 and Jones disclose claim 1. Ciminil also 
discloses that the number of tones (MxN) could be the same than the number of 
antennas (M) (N=1) (Figure 3 column 4 lines 53-55). Ciminil, Cimini2 and Jones are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to integrate 
in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental cyclic 
prefix disclosed by Jones. The suggestion/motivation for doing so would have been to 
facilitate synchronization (Jones abstract). Therefore, it would have been obvious to 
combine Ciminil , Cimini2 with Jones to obtain the invention as specified in claim 2. 

As per claim 3 Ciminil, Cimini2 and Jones disclose claim 1. Ciminil also 
discloses amplifying each of the MxN analog signals prior to transmitting said MxN 
analog signals (Figure 3 column 3 lines 18-19). Ciminil, Cimini2 and Jones are 
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analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to integrate 
in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental cyclic 
prefix disclosed by Jones. The suggestion/motivation for doing so would have been to 
facilitate synchronization (Jones abstract). Therefore, it would have been obvious to 
combine Ciminil, Cimini2 with Jones to obtain the invention as specified in claim 3. 

As per claim 4 Ciminil, Cimini2 and Jones disclose claim 3. Ciminil also 
discloses that the analog signals has a duration corresponding to at least a symbol 
transmission period (figure 1 column 3 lines 9-46). Ciminil, Cimini2 and Jones are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to integrate 
in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental cyclic 
prefix disclosed by Jones. The suggestion/motivation for doing so would have been to 
facilitate synchronization (Jones abstract). Therefore, it would have been obvious to 
combine Ciminil, Cimini2 with Jones to obtain the invention as specified in claim 3. 

As per claim 6 Ciminil, Cimini2 and Jones disclose claim 4. Ciminil also 
discloses that the analog signals have a duration corresponding to multiple symbol 
transmission periods (Figure 3 column 4 lines 50-53). Ciminil, Cimini2 and Jones are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to integrate 
in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental cyclic 
prefix disclosed by Jones. The suggestion/motivation for doing so would have been to 
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facilitate synchronization (Jones abstract). Therefore, it would have been obvious to 
combine CiminM, Cimini2 with Jones to obtain the invention as specified in claim 6. 

As per claim 8 CiminM, Cimini2 and Jones disclose claim 1. Jones also discloses 
generating a second prefix part includes cyclically extending the periodic signal 
representing the included preceding symbol and cyclically extending the first cyclic 
prefix part to correspond to the same time period (figure 5 block 504 column 6 line 58 to 
column 7 line 6); and combining and attenuating the cyclically extended portion of the 
first cyclic prefix part and the cyclically extended portion to the included periodic signal 
representing the preceding symbol (figure 5 blocks 502 and 504 column 6 line 58 to 
column 7 line 6). Ciminil , Cimini2 and Jones are analogous art because they are from 
the same field of endeavor. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to integrate in the multi-tone method disclosed by 
Ciminil and Cimini2 the supplemental cyclic prefix disclosed by Jones. The 
suggestion/motivation for doing so would have been to facilitate synchronization (Jones 
abstract). Therefore, it would have been obvious to combine Ciminil , Cimini2 with 
Jones to obtain the invention as specified in claim 8. 

As per claim 9 Ciminil discloses a multi-tone signal communications method for 
communicating information using NxM tones, where NxM is a positive integer greater 
than one, the method comprising generating NxM signals, each one of the NxM signals 
corresponding to a different one of the NxM tones (Figure 3 column 2 lines 24-37 and 
column 4 lines 1-36); separately amplifying each of the MxN analog signals prior to 
transmitting said MxN analog signals (Figure 3 column 3 lines 18-19); and transmitting 
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the NxM signals into a communications channel using M antennas (Figure 3 column 2 
lines 24-37 and column 4 lines 1-36), where M is an integer and where 1< M < NxM 
(Figure 3 column 3 lines 15-23). CiminM doesn't disclose that the signals are analog 
signals. The system disclosed by Ciminil can be used to transmit analog signals 
instead of digital signals. The system disclosed by Ciminil transmitting analog or 
digital signals are analogous art because they are from the same field of endeavor. At 
the time of the invention it would have been obvious to a person of ordinary skill in the 
art to modify the system using analog signals in the technique disclosed by Ciminil . 
The suggestion/motivation for doing so would have been to reduce the complexity of the 
system transmitting analog signals because the use of an analog to digital converted is 
not needed. Ciminil doesn't disclose that each of the analog signals includes a periodic 
signal representing a symbol to be transmitted during said symbol transmission period, 
and separately generating signal prefixes, one signal prefix being generated for each 
one of the analog signals from the one of the periodic signals included in the 
corresponding one of the analog signals. Cimini2 discloses wherein each of the analog 
signals includes a periodic signal representing a symbol to be transmitted during said 
symbol transmission period, and separately generating signal prefixes, one signal prefix 
being generated for each one of the analog signals from the one of the periodic signals 
included in the corresponding one of the analog signals (Figure 3 column 5 lines 56-62). 
Ciminil and Cimini2 teachings are analogous art because they are from the same field 
of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the signal prefix technique disclosed by Cimini2 in 
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each of the antennas lines disclosed by Ciminil. The suggestion/motivation for doing 
so would have been to reduce the Inter-Symbol Interference Cimini2 column 10 line 66 
to column 1 1 line 21). Neither Ciminil or Cimini2 disclose that each of the N signal 
prefixes including multiple parts and wherein the step of separately generating N signal 
prefixes includes, for each one of the N analog signals generating a first cyclic prefix 
part from the included periodic signal representing the current symbol; and generating a 
second prefix part from the included periodic signal the beginning of the generated 
second prefix part having the same phase as the end of the periodic signal representing 
the preceding symbol and the end of the generated second prefix part having the same 
phase as the beginning of the first cyclic prefix part. Jones discloses that the prefixes 
including multiple parts and wherein the step of separately generating N signal prefixes 
includes, for each one of the N analog signals generating a first cyclic prefix part from 
the included periodic signal representing the current symbol; and generating a second 
prefix part from the included periodic signal the beginning of the generated second 
prefix part having the same phase as the end of the periodic signal representing the 
preceding symbol and the end of the generated second prefix part having the same 
phase as the beginning of the first cyclic prefix part (figure 5 block 504 column 6 line 58 
to column 7 line 6). Ciminil , Cimini2 and Jones are analogous art because they are 
from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to integrate in the multi-tone method 
disclosed by Ciminil and Cimini2 the supplemental cyclic prefix disclosed by Jones. 
The suggestion/motivation for doing so would have been to facilitate synchronization 
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(Jones abstract). Therefore, it would have been obvious to combine CiminM, Cimini2 
with Jones to obtain the invention as specified in claim 9. 

As per claim 10 CiminM, Cimini2 and Jones disclose claim 6. Cimini2 also 
discloses that the periodic signals are a sinusoidal waves (column 5 line 35 equation 1). 
CiminM, Cimini2 and Jones are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to integrate in the multi-tone method disclosed by Ciminil and 
Cimini2 the supplemental cyclic prefix disclosed by Jones. The suggestion/motivation 
for doing so would have been to facilitate synchronization (Jones abstract). Therefore, it 
would have been obvious to combine Ciminil, Cimini2 with Jones to obtain the 
invention as specified in claim 10. 

As per claim 41 Ciminil discloses a method of sequentially transmitting symbols 
in a multi-tone signal communication system using N tones per symbol period, wherein 
the N tones remain the same for multiple symbol periods, the time period in which the N 
tones remain the same (figure 3 column 3 lines 11-14) being a dwell, the method 
comprising selecting a symbol to be transmitted from a constellation of symbols to be 
transmitted using a signal corresponding to one of said N tones (figure 1 column 3 lines 
9-46); and transmitting N signals corresponding to each one of the N tones of the multi- 
tone signal, each one of the N signals being transmitted on a corresponding one of a 
first plurality of antennas, the antenna being used to transmit signals corresponding to a 
particular tone during the dwell remaining the same throughout the dwell (figure 3 
column 3 lines 14-24). Ciminil doesn't disclose rotating a constellation of symbols from 
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which consecutive symbols are transmitted using one of said N tones by a fixed amount 
and a function of the duration of a multi-part prefix to be transmitted with the selected 
symbol, wherein said fixed amount by which the constellation of symbols is rotated is a 
function of the tone frequency. Jones discloses rotating a constellation of symbols from 
which consecutive symbols are transmitted using one of said N tones by a fixed amount 
and a function of the duration of a multi-part prefix to be transmitted with the selected 
symbol, wherein said fixed amount by which the constellation of symbols is rotated is a 
function of the tone frequency (figure 5 block 504 column 6 line 58 to column 7 line 6. It 
is very well known that a delay using a prefix in the time domain is equivalent to a 
rotation in the frequency domain see US 6807241 B1 column 2 lines 4-17). Ciminil, 
Cimini2 and Jones are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to integrate in the multi-tone method disclosed by Ciminil and Cimini2 the 
supplemental cyclic prefix disclosed by Jones. The suggestion/motivation for doing so ' 
would have been to facilitate synchronization (Jones abstract). Therefore, it would have 
been obvious to combine Ciminil , Cimini2 with Jones to obtain the invention as 
specified in claim 41 . 

As per claim 42 Ciminil discloses that for each symbol transmission period of a 
second time transmitting N signals corresponding to each one of the N tones of the 
multi-tone signal, each one of the N signals being transmitted on a corresponding one of 
a second plurality of antennas, the antenna being used to transmit signals 
corresponding to a particular tone during the second dwell remaining the same 
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throughout the second dwell, the second plurality of antennas including at least one 
antenna which is different from the antennas included the first plurality of antennas 
(figure 3 column 5 lines 9-27 and 31-34). CiminM, Cimini2 and Jones are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to integrate in the multi-tone 
method disclosed by CiminM and Cimini2 the supplemental cyclic prefix disclosed by 
Jones. The suggestion/motivation for doing so would have been to facilitate 
synchronization (Jones abstract). Therefore, it would have been obvious to combine 
Ciminil, Cimini2 with Jones to obtain the invention as specified in claim 42. 

As per claim 43 Ciminil discloses that for each of a plurality of symbol 
transmission periods rotating the constellation of symbols from which consecutive 
symbols are transmitted using one of said N tones by a fixed amount (figures 1 and 3; 
column 3 lines 9-46 and column 5 lines 13-14); and selecting a symbol to be transmitted 
from a constellation of symbols to be transmitted using a signal corresponding to one of 
N tones (figures 1 and 3; column 3 lines 9-46 and column 5 lines 15-27). Ciminil, 
Cimini2 and Jones are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to integrate in the multi-tone method disclosed by Ciminil and Cimini2 the 
supplemental cyclic prefix disclosed by Jones. The suggestion/motivation for doing so 
would have been to facilitate synchronization (Jones abstract). Therefore, it would have 
been obvious to combine Ciminil, Cimini2 with Jones to obtain the invention as 
specified in claim 43. 
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As per claim 44 CiminM discloses that the rotation of the constellation during 
each of the plurality of symbol transmission period has a cumulative rotational effect on 
the constellation from which symbols are selected causing the rotation of the symbols in 
one symbol transmission period to effect the constellation from which symbols are 
selected during the next symbol transmission period (figure 3 column 5 lines 15-27, 
lines 28-31 ). Ciminil , Cimini2 and Jones are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to integrate in the multi-tone method disclosed by 
Ciminil and Cimini2 the supplemental cyclic prefix disclosed by Jones. The 
suggestion/motivation for doing so would have been to facilitate synchronization (Jones 
abstract). Therefore, it would have been obvious to combine Ciminil, Cimini2 with 
Jones to obtain the invention as specified in claim 44. 

As per claim 45 Ciminil discloses that the rotation of the constellation during 
each of the plurality of symbol transmission periods is by a fixed additive amount which 
does not effect the position of the symbols in the constellation from which the next 
symbol is selected (figure 3 column 5 lines 15-27, lines 28-31). Ciminil, Cimini2 and 
Jones are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
integrate in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental 
cyclic prefix disclosed by Jones. The suggestion/motivation for doing so would have 
been to facilitate synchronization (Jones abstract). Therefore, it would have been 
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obvious to combine Ciminil , Cimini2 with Jones to obtain the invention as specified in 
claim 45. 

Claim 1 1 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Ciminil , 
Cimini2 and Jones as applied to claim 6 above, and further in view of Behrens (US 
5903857 A). Ciminil, Cimini2 and Jones disclose claim 6. Ciminil, Cimini2 and Jones 
don't disclose that periodic signals is a square wave. Behrens discloses the use of a 
square wave as a periodic signal (figure 8A column 1 1 line 30 to column 12 line 10). 
Ciminil, Cimini2, Jones and Behrens teachings are analogous art because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to integrate the square periodic signal 
disclosed by Behrens in each of the multi-tone method disclosed by Ciminil, Cimini2 
and Jones. The suggestion/motivation for doing so would have been to use a signal 
with even numbered harmonics that are zero and the odd numbered harmonics 
decrease in amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30- 
39). Therefore, it would have been obvious to combine Ciminil, Cimini2 and Jones with 
Behrens to obtain the invention as specified in claim 11. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ciminil in view of Chalmers (US 5668802) and further in view of Behrens (US 
5903857 A). 

As per claim 12 Ciminil discloses a multi-tone signal communications method for 
communicating information using N tones, where N is a positive integer greater than 
one, the method comprising: generating in parallel, for each one of the N tones, a 
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separate periodic signal (figure 3 column 3 lines 14-23); and transmitting the generated 
periodic signals into a communications channel (figure 3 column 4 lines 29-34). CiminM 
doesn't disclose that at least one high order harmonic signal component that is different 
from the fundamental frequency signal component of the tone. Chalmers discloses that 
the generated periodic signals include a high order harmonic signal component in 
addition to a fundamental frequency signal component, the high order harmonic signal 
component having a frequency which is higher than the frequency of the fundamental 
signal component (Figure 1 & 2 column 1 lines 51-53). Cimini and Chalmers teachings 
are analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to combine 
the technique of generated periodic signals include a high order harmonic signal 
component disclosed by Chalmers with the OFDM system disclosed by Cimini. The 
suggestion/motivation for doing so would have been to reduce the complexity of the 
system. CiminM and Chalmers don't disclose that periodic signals is a square wave. 
Behrens discloses the use of a square wave as a periodic signal (figure 8A column 1 1 
line 30 to column 12 line 10). CiminM and Chalmers and Behrens teachings are 
analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the square periodic signal disclosed by Behrens in each of the multi-tone method 
disclosed by CiminM and Chalmers. The suggestion/motivation for doing so would have 
been to use a signal with even numbered harmonics that are zero and the odd 
numbered harmonics decrease in amplitude by approximately a factor of 1/n (Behrens 
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column 11 lines 30-39). Therefore, it would have been obvious to combine Ciminil and 
Chalmers with Behrens to obtain the invention as specified in claim 12. 

As per claim 13 Ciminil, Chalmers with Behrens disclose claim 12. Behrens also 
discloses that the periodic signal includes multiple high order harmonic signal 
components (figure 8A column 1 1 line 30 to column 12 line 10). Ciminil and Chalmers 
and Behrens teachings are analogous art because they are from the same field of 
endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the square periodic signal disclosed by Behrens in 
each of the multi-tone method disclosed by Ciminil and Chalmers. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
it would have been obvious to combine Ciminil and Chalmers with Behrens to obtain 
the invention as specified in claim 13. 

Claims 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ciminil, Chalmers and Behrens as applied to claim 12 above, and further in view 
of Walton (US Patent Application Publication 20020154705). 

As per claim 15 Ciminil, Chalmers and Behrens disclose claim 12. Ciminil, 
Chalmers and Behrens don't disclose generating, in parallel, for each one of the tones, 
a separate periodic signal prefix. Walton discloses generating, in parallel, for each one 
of the tones, a separate periodic signal prefix (Figure 3 block 322 page 9 paragraph 
[0105]). Ciminil, Chalmers, Behrens and Walton teachings are analogous art because 
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they are from the same field of endeavor. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to modify the system disclosed by 
CiminM, Chalmers and Behrens with the signal prefix disclosed by Walton in each of 
tones. The suggestion/motivation for doing so would have been to insure that the 
transmission symbol retains its orthogonal properties in the presence of multipath delay 
spread, thereby improving performance against deleterious path effects reduce the 
Inter-Symbol Interference and equivalent^ to reduce the Inter-Symbol Interference 
(Walton page 9 paragraph [0105]). Therefore, it would have been obvious to combine 
CiminM, Chalmers and Behrens with Walton to obtain the invention as specified in claim 
15. 

As per claim 17 CiminM, Chalmers, Behrens and Walton disclose claim 15. 
Walton also discloses combining in the passband, the periodic signal corresponding to 
the one of the N tones with the corresponding one of the N periodic signal prefixes 
(Figure 3 block 322 page 9 paragraph [0105]). CiminM, Chalmers, Behrens and Walton 
teachings are analogous art because they are from the same field of endeavor. At the 
time of the invention it would have been obvious to a person of ordinary skill in the art to 
modify the system disclosed by CiminM, Chalmers and Behrens with the signal prefix 
disclosed by Walton in each of tones. The suggestion/motivation for doing so would 
have been to insure that the transmission symbol retains its orthogonal properties in the 
presence of multipath delay spread, thereby improving performance against deleterious 
path effects reduce the Inter-Symbol Interference and equivalents to reduce the Inter- 
Symbol Interference (Walton page 9 paragraph [0105]). Therefore, it would have been 
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obvious to combine CiminM , Chalmers and Behrens with Walton to obtain the invention 
as specified in claim 17. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ciminil, 
Chalmers, Behrens and Walton as applied to claim 15 above, and further in view of 
Jones (US 6876675 B1). 

As per claim 16 Ciminil, Chalmers, Behrens and Walton disclose claim 15. 
Ciminil, Chalmers, Behrens and Walton don't disclose generating a cyclic prefix 
portion; and generating a continuity signal portion, the continuity signal portion being 
generated as a function of a previously generated periodic signal and the current 
generated periodic signal. Jones discloses generating a cyclic prefix portion; and 
generating a continuity signal portion, the continuity signal portion being generated as a 
function of a previously generated periodic signal and the current generated periodic 
signal (figure 5 block 504 column 6 line 58 to column 7 line 6). Ciminil , Cimini2 and 
Jones are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
integrate in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental 
cyclic prefix disclosed by Jones. The suggestion/motivation for doing so would have 
been to facilitate synchronization (Jones abstract). Therefore, it would have been 
obvious to combine Ciminil , Cimini2 with Jones to obtain the invention as specified in 
claim 16. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ciminil , 
Cimini2 and Jones as applied to claim 4 above, and further in view of Walton (US 
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Patent Application Publication 20020154705). Ciminil , Cimini2 and Jones disclose 
claim 4. Ciminil, Cimini2 and Jones don't disclose that the periodic signals and signal 
prefixes are generated in the passband. Walton also discloses that the periodic signals 
and signal prefixes are generated in the passband (Figure 3 block 322 page 9 
paragraph [0105]). Ciminil, Cimini2, Jones and Walton teachings are analogous art 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to integrate the signal prefix 
technique disclosed by Walton in each of the multi-tone method disclosed by Ciminil, 
Cimini2, Jones. The suggestion/motivation for doing so would have been to insure that 
the transmission symbol retains its orthogonal properties in the presence of multipath 
delay spread, thereby improving performance against deleterious path effects reduce 
the Inter-Symbol Interference and equivalents to reduce the Inter-Symbol Interference 
(Walton page 9 paragraph [0105]). Therefore, it would have been obvious to combine 
Ciminil, Cimini2 and Jones with Walton to obtain the invention as specified in claim 5. 

Claims 18, 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ciminil in view of Cimini2. 

As per claim 18 Ciminil discloses a multi-tone signal communications method for 
communicating information using at least NxM tones, where NxM is a positive integer 
greater than one, the method comprising (Figure 3 column 3 lines 14-20): separately 
generating, for each one of the NxM tones, a passband periodic signal representing a 
symbol (Figure 3 column 3 lines 18-19); and transmitting the NxM generated passband 
periodic signals (Figure 3 column 4 lines 53-55). Ciminil doesn't specifically disclose 
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that at least some of the N generated passband periodic signals include a high order 
harmonic signal component in addition to a fundamental frequency signal component, 
the high order harmonic signal component having a frequency which is higher than the 
frequency of the fundamental signal component. It is very well known and inherenty to 
the use of the DFT and Cimini2 discloses that at least some of the N generated 
passband periodic signals include a high order harmonic signal component in addition 
to a fundamental frequency signal component, the high order harmonic signal 
component having a frequency which is higher than the frequency of the fundamental 
signal component (column 5 line 35 equation 1). CiminM and Cimini2 teachings are 
analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the signal prefix technique disclosed by Cimini2 in each of the antennas lines disclosed 
by CiminM . The suggestion/motivation for doing so would have been to reduce the 
Inter-Symbol Interference (Cimini2 column 10 line 66 to column 11 line 21). Therefore, it 
would have been obvious to combine Ciminil with Cimini2 to obtain the invention as 
specified in claim 18. 

As per claim 19 Ciminil and Cimini2 disclose claim 18 Ciminil also discloses 
that the passband periodic signals for each one of the NxM tones are generated in 
parallel (Figure 3 column 4 lines 53-55); and wherein the step of transmitting the NxM 
generated passband periodic signals includes broadcasting different ones of said NxM 
passband periodic signals using different antennas (M) (Figure 3 column 3 lines 14-21). 
Ciminil and Cimini2 teachings are analogous art because they are from the same field 
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of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the signal prefix technique disclosed by Cimini2 in 
each of the antennas lines disclosed by Ciminil . The suggestion/motivation for doing 
so would have been to reduce the Inter-Symbol Interference Cimini2 column 10 line 66 
to column 1 1 line 21). Therefore, it would have been obvious to combine Ciminil with 
Cimini2 to obtain the invention as specified in claim 19. 

As per claim 20 Ciminil and Cimini2 disclose claim 18 Ciminil also discloses 
that the combination of N generated passband periodic signals prior to transmission 
(Figure 3 column 3 lines 14-15). Ciminil and Cimini2 teachings are analogous art 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to integrate the signal prefix 
technique disclosed by Cimini2 in each of the antennas lines disclosed by Ciminil . The 
suggestion/motivation for doing so would have been to reduce the Inter-Symbol 
Interference Cimini2 column 10 line 66 to column 1 1 line 21). Therefore, it would have 
been obvious to combine Ciminil with Cimini2 to obtain the invention as specified in 
claim 20. 

Claims 22, 51-55 and 57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ciminil and Cimini2, and further in view of Behrens (US 5903857 A). 

As per claim 22 Ciminil and Cimini2 disclose claim 18. Ciminil and Cimini2 don't 
disclose that periodic signals is a square wave. Behrens discloses the use of a square 
wave as a periodic signal (figure 8A column 11 line 30 to column 12 line 10). Ciminil, 
Cimini2 and Behrens teachings are analogous art because they are from the same field 
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of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the square periodic signal disclosed by Behrens in 
each of the multi-tone method disclosed by Ciminil and Cimini2. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
it would have been obvious to combine Ciminil and Cimini2 with Behrens to obtain the 
invention as specified in claim 22. 

As per claim 51 Ciminil discloses a system for generating and transmitting 
signals corresponding to an N tone multi-tone signal, where N is a positive integer 
greater than 1 , the system comprising N periodic signal generator circuits for generating 
periodic signals, each periodic signal corresponding to a different tone one of the N 
tones of the multi-tone signal (Figure 3 column 3 lines 15-23). Ciminil doesn't disclose 
the use of prefix signals. Cimini2 discloses prefix generator circuits for independently 
generating periodic signal prefixes, each one of the N prefix generator circuits being 
coupled to a different corresponding one of the N periodic generator circuits (figure 2 
block 41 column 5 lines 56-62). Ciminil and Cimini2 teachings are analogous art 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to integrate the signal prefix 
technique disclosed by Cimini2 in each of the antennas lines disclosed by Ciminil. The 
suggestion/motivation for doing so would have been to reduce the Inter-Symbol 
Interference (Cimini2 column 10 line 66 to column 1 1 line 21). Ciminil and Cimini2 don't 
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disclose that periodic signals is a square wave. Behrens discloses the use of a square 
wave as a periodic signal (figure 8A column 11 line 30 to column 12 line 10). Ciminil, 
Cimini2 and Behrens teachings are analogous art because they are from the same field 
of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to integrate the square periodic signal disclosed by Behrens in 
each of the multi-tone method disclosed by Ciminil and Cimini2. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
it would have been obvious to combine Ciminil and Cimini2 with Behrens to obtain the 
invention as specified in claim 51 . 

As per claim 52 Ciminil, Cimini2 and Behrens disclose claim 51. Ciminil also 
discloses N filters for independently filtering the N periodic signals including prefixes 
generated by the N prefix generator circuits, each one of the N filters being coupled to a 
different corresponding one of the N prefix generator circuits (figure 3 column 3 line 18). 
Ciminil , Cimini2 and Behrens teachings are analogous art because they are from the 
same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the square periodic signal disclosed by 
Behrens in each of the multi-tone method disclosed by Ciminil and Cimini2. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
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it would have been obvious to combine Ciminil and Cimini2 with Behrens to obtain the 
invention as specified in claim 52. 

As per claim 53 Ciminil, Cimini2 and Behrens disclose claim 51. Ciminil also 
discloses a plurality of M antennas, where M is an integer and where (figure 3 column 3 
line 14-20), each of the N filters being coupled to a single one of the M antennas and 
each one of the M antennas being coupled to at least one of the N filters (figure 3 
column 3 line 18). Ciminil, Cimini2 and Behrens teachings are analogous art because 
they are from the same field of endeavor. At the time of the invention it would have 
been obvious to a person of ordinary skill in the art to integrate the square periodic 
signal disclosed by Behrens in each of the multi-tone method disclosed by Ciminil and 
Cimini2. The suggestion/motivation for doing so would have been to use a signal with 
even numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
it would have been obvious to combine Ciminil and Cimini2 with Behrens to obtain the 
invention as specified in claim 53. 

As per claim 54 Ciminil , Cimini2 and Behrens disclose claim 51 . Ciminil also 
discloses M=N (figure 3 column 4 line 53-55). Ciminil, Cimini2 and Behrens teachings 
are analogous art because they are from the same field of endeavor. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to integrate 
the square periodic signal disclosed by Behrens in each of the multi-tone method 
disclosed by Ciminil and Cimini2. The suggestion/motivation for doing so would have 
been to use a signal with even numbered harmonics that are zero and the odd 
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numbered harmonics decrease in amplitude by approximately a factor of 1/n (Behrens 
column 1 1 lines 30-39). Therefore, it would have been obvious to combine CiminM and 
Cimini2 with Behrens to obtain the invention as specified in claim 54. 

As per claim 55 CiminM, Cimini2 and Behrens disclose claim 51. CiminM also 
discloses M<N, the system further comprising, at least one analog combing circuit for 
combining signals from a subset of said N filters into a signal filter and for coupling each 
filter in the subset of said N filters one of said M antennas (figure 3 column 4 line 13-19). 
CiminM, Cimini2 and Behrens teachings are analogous art because they are from the 
same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the square periodic signal disclosed by 
Behrens in each of the multi-tone method disclosed by CiminM and Cimini2. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 1 1 lines 30-39). Therefore, 
it would have been obvious to combine CiminM and Cimini2 with Behrens to obtain the 
invention as specified in claim 55. 

As per claim 57 CiminM, Cimini2 and Behrens disclose claim 51. Cimini2 also 
discloses each of the N prefix generator circuits generates a separate prefix, each one 
of the N separate prefixes having the same duration (figure 2 column 5 line 58-62). 
CiminM, Cimini2 and Behrens teachings are analogous art because they are from the 
same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to integrate the square periodic signal disclosed by 
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Behrens in each of the multi-tone method disclosed by Ciminil and Cimini2. The 
suggestion/motivation for doing so would have been to use a signal with even 
numbered harmonics that are zero and the odd numbered harmonics decrease in 
amplitude by approximately a factor of 1/n (Behrens column 11 lines 30-39). Therefore, 
it would have been obvious to combine Ciminil and Cimini2 with Behrens to obtain the 
invention as specified in claim 57. 

Claims 23, 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ciminil and Cimini2 as applied to claim 18 above, and further in view of Walton 
(US Patent Application Publication 20020154705). 

As per claim 23 Ciminil and Cimini2 disclose claim 18. Ciminil and Cimini2 don't 
disclose the generation of a separate prefix for each of the generated passband periodic 
signals; and combining, prior to transmission, each one of the separate prefixes with the 
corresponding one of the generated passband periodic signals. Walton discloses the 
generation of a separate prefix for each of the generated passband periodic signals 
(figure 3 blocks 322a-322t paragraphs [0098]-[0107]); and combining, prior to 
transmission, each one of the separate prefixes with the corresponding one of the 
generated passband periodic signals (figure 3 blocks 1 14a-1 14t paragraphs [0098]- 
[0107]). Ciminil, Cimini2 and Walton teachings are analogous art because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to modify the system disclosed by Ciminil , 
and Cimini2 with the signal prefix disclosed by Walton. The suggestion/motivation for 
doing so would have been to insure that the transmission symbol retains its orthogonal 
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properties in the presence of multipath delay spread, thereby improving performance 
against deleterious path effects reduce the Inter-Symbol Interference and equivalents 
to reduce the Inter-Symbol Interference (Walton page 9 paragraph [0105]). Therefore, it 
would have been obvious to combine CiminM and Cimini2 with Walton to obtain the 
invention as specified in claim 23. 

As per claim 24 CiminM, Cimini2 and Walton disclose claim 23. Walton also 
discloses that the prefixes for each of the N passband periodic signals are generated in 
parallel (figure 3 blocks 322a-322t paragraphs [0098]-[0107]). CiminM, Cimini2 and 
Walton teachings are analogous art because they are from the same field of endeavor. 
At the time of the invention it would have been obvious to a person of ordinary skill in 
the art to modify the system disclosed by CiminM, and Cimini2 with the signal prefix 
disclosed by Walton. The suggestion/motivation for doing so would have been to insure 
that the transmission symbol retains its orthogonal properties in the presence of 
multipath delay spread, thereby improving performance against deleterious path effects 
reduce the Inter-Symbol Interference and equivalent^ to reduce the Inter-Symbol 
Interference (Walton page 9 paragraph [0105]). Therefore, it would have been obvious 
to combine CiminM and Cimini2 with Walton to obtain the invention as specified in claim 
24. 

As per claim 25 CiminM , Cimini2 and Walton disclose claim 23. Walton also 
discloses pre-pending the generated prefix to the corresponding one of the N generated 
passband periodic signals (figure 3 blocks 322a-322t paragraphs [0098]-[01 07]). 
CiminM , Cimini2 and Walton teachings are analogous art because they are from the 
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same field of endeavor. At the time of the invention it would have been obvious to a 
person of ordinary skill in the art to modify the system disclosed by Ciminil , and Cimini2 
with the signal prefix disclosed by Walton. The suggestion/motivation for doing so 
would have been to insure that the transmission symbol retains its orthogonal properties 
in the presence of multipath delay spread, thereby improving performance against 
deleterious path effects reduce the Inter-Symbol Interference and equivalently to reduce 
the Inter-Symbol Interference (Walton page 9 paragraph [0105]). Therefore, it would 
have been obvious to combine Ciminil and Cimini2 with Walton to obtain the invention 
as specified in claim 25. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ciminil, 
Cimini2 and Walton as applied to claim 23 above, and further in view of Jones (US 
6876675 B1). Ciminil, Cimini2 and Walton disclose claim 23. Ciminil, Cimini2 and 
Walton don't disclose generating a first cyclic prefix part (figure 5 block 502 column 6 
line 58 to column 7 line 6); and generating a second prefix part, the second prefix part 
being generated using a different generation technique than the first prefix part (figure 5 
block 504 column 6 line 58 to column 7 line 6). Jones discloses generating a first cyclic 
prefix part; and generating a second prefix part, the second prefix part being generated 
using a different generation technique than the first prefix part. Ciminil , Cimini2, Walton 
and Jones are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to integrate in the multi-tone method disclosed by Ciminil and Cimini2 the supplemental 
cyclic prefix disclosed by Jones. The suggestion/motivation for doing so would have 
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been to facilitate synchronization (Jones abstract). Therefore, it would have been 
obvious to combine Ciminil, Cimini2 and Walton with Jones to obtain the invention as 
specified in claim 26. 
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